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Guest Editorial:
Introduction to the JSTQE Issue on Semiconductor
Nanocrystal Optoelectronics
W ELCOME to the IEEE JOURNAL OF SELECTED TOPICSIN QUANTUM ELECTRONICS (JSTQE) Special Issue on
Semiconductor Nanocrystal Optoelectronics. The purpose of
this issue is to highlight recent progress and trends in the opto-
electronic characteristics and applications of crystalline semi-
conductor nanoparticles. These nanomaterials, of dimensions
below 100 nm and more typically in the 1–10 nm range, are
based primarily on II-VI, III-V or Group IV semiconductors and
exhibit attractive size-dependent optical and electronic proper-
ties. They can be variously functionalized for solution process-
ing and/or heterogeneous integration, facilitating a diverse range
of thin films and other structures with customized absorption,
emission, and energy transfer properties. Moreover, they can
be readily incorporated into a range of photonic crystal and
microcavity structures to control light-matter interactions. Op-
toelectronic applications for these nanocrystals are very broad
and include use as fluorescent labels for biosensing and imaging,
in new forms of light emitting diode and display technology, in
novel lasers including those in mechanically flexible formats, in
optical communications, in quantum technology applications,
and in solar cells.
The purpose of this issue of JSTQE is to highlight the recent
progress and trends in research on semiconductor nanocrys-
tal optoelectronics. The papers published in this issue cover a
broad range of photonics areas broadly summarized under the
following headings:
 Emerging semiconductor nanocrystal structures, shapes,
surface functionalization and materials combinations
 Development of nanocomposites, hybrid integration and
artificial heterostructures incorporating semiconductor
nanocrystals
 Linear and nonlinear optical properties of semiconductor
nanocrystals
 Tailoring excitonic properties in semiconductor nanocrys-
tals for efficient light generation and harvesting
 Self-assembly of semiconductor nanocrystals and their
electronic and photonic properties
 Semiconductor nanocrystal light emitting diodes and lasers
 Sensors incorporating semiconductor nanocrystals
 Applications of semiconductor nanocrystals in solar cells
and energy harvesting
These key research topics are highlighted by comprehensive
overviews of current status and future trends in the field as well
as original results and recent developments.
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This issue contains 24 papers, including 4 invited and 20
contributed papers authored by both well-established research
groups and earlier career scientists from all over the world.
The invited papers include overviews of display applications
of nanocrystals and comparison of II-VI nanocrystals and
organometallic perovskites for laser applications. The con-
tributed papers cover a diverse range of topics in areas including
color conversion for visible light communications, use as sat-
urable absorbers, use in photodetectors, in backlights for liquid
crystal displays, in white light generation, in waveguide optics,
in photonic crystal systems, in mid-infrared applications, and
beyond.
We hope you will find this JSTQE Special Issue on Semi-
conductor Nanocrystal Optoelectronics to be an interesting and
useful reference that will impact, stimulate and promote further
advances in the field.
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